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REMARKS/ARGUMENTS 

This is a full and timely response to the Office Action mailed February 26, 2003 (Paper 
No. 05). The present amendment amends claims 1 to 4 and adds new claims 5 to 1 1 to further 
clarify a scope of the present invention sought to be patented by the Applicants. Support for the 
amendment to claims 1 to 4, as well as for new claims 5 to 8, can be found variously throughout 
the specification, including, for example, page 12, line 7 to page 13, line 22; and in Figs. 14 and 
15. Support for new claims 9 to 1 1 can be found variously throughout the specification, 
including, for example, page 13, line 23 to page 15, line 7; and in Figs. 16 and 17. No new 
matter has been added. Accordingly, claims 1 to 1 1 are presently pending in the application. 
Applicants believe that all pending claims are in condition for allowance. Reexamination and 
reconsideration in light of the above amendments and the following remarks are courteously 
requested. 

Prioritv Acknowledgement 

It is noted with appreciation that the foreign priority claim and its certified copy have 
been acknowledged. 

Drawings 

It is also noted with appreciation that the drawings as filed with the application are 
accepted by the Examiner. However, by a separate Letter to the Official Draftsperson, a minor 
change is made to Block SI 01 in Fig. 14 to correct a spelling error. 

Specification 

The specification has been reviewed and a number of changes have been made without 
the introduction of new matter. Those changes are conveniently submitted by request for entry 
of a substitute specification accompanied by a red-lined version showing the changes. In 
addition, the Abstract has been revised and shortened to one paragraph to avoid the criticism 

noted in section 2 on page 2 of the Action. 
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Claim Objections: 

Claim 1, and by their dependency, claims 2 and 3 were objected to and correction 
required for disclosing spring 29 as urging the flashing apparatus to the housing position. 
Accordingly, claim 1 has been amended herewith to disclose "a spring means which urges said 
flashing apparatus to said pop-up position." Withdrawal of this objection is therefore 
courteously solicited. 

Claim Rejections- 35 U.S.C. $ 1 12: 

Claim 3 was rejected under 35 U.S.C. § 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter regarded as the invention. 
Specifically, claim 3 was rejected for disclosing the wire member as being a part of the engaging 
means, and because the term "angle of friction" was allegedly unclear and undefined. 
Accordingly, claim 3 has been amended to avoid the offending language in pursuit of securing 
the function disclosed in Fig. 14. Withdrawal of this rejection is therefore respectfully requested. 

Claim Rejections- 35 U.S.C. § 102: 

Claims 1 to 4 were initially rejected under 35 U.S.C. § 102(b) as allegedly being 
anticipated by U.S. Patent No. 4,407,573 ("Wakabayashi"), for the reasons stated in sections 9 to 
1 3 on pages 3 and 4 of the Action. These rejections are respectfully traversed in light of the 
present amendment. 

Independent claim 1 of the present invention relates to a pop-up mechanism for a flashing 
apparatus wherein a photometric means is responsive to a photo button, having semi-press and 
full-press positions. When the photo button is operated to the semi-press position, the 
photometric means determines whether or not an amount of light admitted to a subject is larger 
than a set value, (page 12, lines 1 1-20). If the amount of light admitted to the subject is judged 
to be larger than the set value, a still picture is temporarily acquired without pop-up movement of 
the flashing apparatus. (See Figs. 14 and 1 5). In other words, the present invention acquires a 
picture temporarily before the photo button is operated to a full-press position. 

If, however, the amount of light admitted to the subject is judged to be smaller than the 
set value, a plunger pulse signal is applied to the coil 20 of the plunger mechanism 16 such that 
the magnetic force of the magnets 1 8 is inactivated, thereby releasing the steel piece 22 from 
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attraction and allowing the flashing apparatus 9 to spring up to the pop-up position, (page 12, 
lines 21-27). In order to accelerate the close of prosecution, and without acquiescence in or 
agreement with the position of the examiner, claims 1 to 4 have been amended herewith to more 
particularly emphasize these features. 

Wakabayashi, in contrast, fails to disclose, teach or suggest each of the limitations of 
amended claim 1. The invention disclosed in Wakabayashi relates to a pop-up flash device for a 
camera wherein a detecting circuit produces a flash output when the brightness of an object is 
lower than a predetermined value. (See Abstract). Although the resistance of the photo-electric 
element 5 serves to measure the amount of light incident upon the subject, no picture is acquired, 
temporarilv or otherwise, before the shutter button is faUv depressed . In fact, in each of the 
embodiments disclosed in Wakabayashi, a picture was acquired only after the shutter button was 
fully depressed, (col. 3, lines 25-41 and col. 4, lines 33-45). As discussed above, the opposite is 
true in the present invention. 

Therefore, because Wakabayashi fails to disclose, teach or suggest a picture temporarily 
acquired by operating a photo button to a semi-press position, a prima facie rejection of claim 1 
has not been established, and withdrawal of this rejection is respectfully requested. "A claim is 
anticipated only if each and every element as set forth in the claim is found, either expressly or 
inherently described, in a single prior art reference." Verdegaal Bros, v. Union Oil Co. of 
California. 814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). M.P.E.P. § 2131. 

Accordingly, claims 2 to 3 and 5 to 1 1, being dependant upon allowable base claim 1, 
also represent allowable subject matter, and withdrawal of their rejection is courteously solicited. 

Moreover, Wakabayashi fails to disclose, teach or suggest each of the limitations recited 
in amended claim 3 and new claims 7 to 1 1 . As recited in dependant claim 3, the means for 
charging the flashing apparatus is responsive to a spring-up detection switch, and is initiated only 
after the detection switch has been turned on. (See step S108 of Fig. 14). As discussed on page 
12, lines 14-22 of the specification, this detection switch is turned on when the elevation angle of 
the flashing apparatus during the pop-up motion reaches, for example, 15*". Fig. 15 clearly shows 
that the charging of the flashing apparatus is initiated while the photo button remains in the semi- 
press position, and occurs before it has been operated to the fiill-press position. 

Alternatively, the means for charging the flashing apparatus may also be responsive to a 
set memory mode, as is recited in dependant claim 9. As is shown in step S201 of Fig. 16, the 
charging of the flashing apparatus of claim 9 is initiated when the mode selector lever 8 is 
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positioned to the "memory mode" setting. In this way, a still picture may be taken immediately 
after the spring-up detection switch has been turned on, and may avoid the potential lag time 
created by waiting for the flashing apparatus to charge. (See Figs. 15 and 16). As with the 
charging means of claim 3 discussed above, the charging of the flashing apparatus of claim 9 
occurs before the photo button has been operated to a full-press position. 

Wakabayashi, in contrast, requires the opposite. As stated in column 4, lines 33-45, the 
charging of capacitor 7 in Wakabayashi is responsive to a complete pressing of the shutter 
button. In other words, the charging of capacitor 7 is initiated only after the shutter button has 
pushed down completely, (col. 4, lines 33-45). Therefore, the means for charging a flashing 
apparatus in Wakabayashi cannot be responsive to either a spring-up detection switch or a set 
memory mode, as is disclosed in claims 3 and 9 of the present invention, because it is responsive 
to a complete pressing of the shutter button. Accordingly, because Wakabayashi fails to 
anticipate a means for charging a flashing apparatus being responsive to either a spring-up 
detection switch or a set memory mode, a prima facie rejection of claims 3 and 9 has not been 
established, and withdrawal of their rejection is courteously solicited. 

Moreover, claims 7 to 8 and 10 to 1 1, being dependent upon allowable claims 3 and 9, 
respectively, are also allowable for at least the reasons above, and withdrawal of their rejection is 
also respectfiiUy requested. 
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Conclusion 

In view of the above, each of the presently pending claims in this application is 
believed to be in immediate condition for allowance. Accordingly, the Examiner is respectfully 
requested to withdraw the outstanding rejection of the claims and to pass this application to 
issue. 

Dated: June 25, 2003 Respeirtfiilly/fiiWitted, 




k^ananen 
i-ation No.: 24,104 
(202) 9i6-3750 
Attorneys for Applicant 
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POP -UP MECHANISM OF FJSSIffijG APPARATUS AND CAMERA APPARATUS 
EQUIPPED WITH THE FLASHING APPARATUS 

CO ^ '(O 

BACKGROUND OF THE INVENTION % s 

Field of the invention: "g, 

The present invention relates to a camera apparatus 
equipped with a pop-up mechanism for a flashing apparatus such as, 
for example, a strobo and the like^ and tfee-a_f lashing apparatus-^ 
and mM ore specifically, the present invention makes it possible to 
reduce the number of parts of and make compact the flashing 
apparatus having the pop -up mechanism^ te-t hereby fflafee -makinq it 
lighterT- and manufQcturc m anufacturing it at a low cost. 
Description of the Prior Art: 

In the prior art, there is a system in which a strobo 
apparatus mounted on a video camera apparatus automatically pops 
up by a button operation. An example of such type of a pop-up 
mechanism comprises an urging spring which allows the strobo 
apparatus to spring up to a pop-up position and an engaging lever 
which is movable by a motor, wherein the strobo apparatus is 
housed in a housing position resisting a spring force of the 
urging spring by engaging the strobo apparatus with this engaging 
lever. When the engaging lever is disengaged, the strobo 



SON-2366 

Red-Line Version 

apparatus is sprung up to the pop-up position by the spring force 
of the urging spring. 

However, since the above-mentioned pop-up mechanism uses a 
system to move the engaging lever to engagement and disengagement 
positions utilizing a driving power of a motor, it is necessary to 
install a few stages of a_gear train to transmit the driving power 
of the motor to the engaging lever. Thus^ a large space for 
housing the gears is required, leading to a-difficulty in 
designing a compact video camera apparatus. In addition, a large 
number of parts for the pop-up mechanism causes a_cost increase. 

SUMMARY OF THE INVENTION 

The object of the present invention is to solve the above- 
mentioned problems and to obtain a pop-up mechanism for a flashing 
apparatus and a camera apparatus equipped with the pop-up 
mechanism wherein the pop-up mechanism without a motor or a gear 
train can be realized, the number of parts can be reduced, a 
compact and light weight camera apparatus can be designed, and 
such apparatus can be manufactured at a low cost. 

In order to achieve the above-mentioned object, the pop-up 
mechanism for the flashing apparatus according to the present 
invention comprises the flashing apparatus supported so as to be 
movable between a pop-up position and a housing position, a spring 
means which urges the flashing apparatus to the pop-up position, a 
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working member having an engaging means to hold the flashing 
apparatus in the housing position, and a plunger w^n^fe -that is 
linked with the working member and of which a_magnetic attracting 
force is inactivated when the plunger is energized. 

According to the above-mentioned pop-up mechanism, the 
working member is attracted by the magnetic attracting force 
generated in the plunger resisting the spring force of the spring 
means so that the flashing apparatus is held in the housing 
position by the engaging means. By energizing the plunger to 
inactivate the magnetic attracting force, the spring force of the 
spring means moves the engaging means backward to allow the 
flashing apparatus to be sprung up to the pop-up position. 

In addition, the camera apparatus equipped with the pop-up 
mechanism for the flashing apparatus according to the invention 
comprises a photo button, a photometric means which detects 
brightness of a subject by a_semi -pressing operation of the photo 
button, and a flashing apparatus wMeh -that is designed to be 
sprung up to the pop-up position when the amount of light admitted 
to the subject detected by the photometric means is equal to or 
less than a set value. 

In the above-mentioned camera apparatus, the brightness of 
the subject is detected by the photometric means interlocking with 
the semi -pressing operation of the photo button. For example, 
when the amount of light admitted to the subject is equal to or 
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more than the set value, the flashing apparatus does not pop up, 
and is kept in a housed condition so that a photograph is taken 
normally. On the other hand, when the amount of light admitted to 
the brightness of the subject is less than the set value, the 
flashing apparatus is sprung up to the pop-up position so that a 
photograph is taken using flashing light. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an outline perspective view of a video camera 
apparatus in a condition that a strobo apparatus is housed; 

FIG. 2 is an outline perspective view of the video camera 
apparatus in a condition that the strobo apparatus is located in a 
pop -up position; 

FIG. 3 is a cross sectional view of the strobo apparatus 
housed in the video camera apparatus; 

FIG. 4 is a cross sectional view of the strobo apparatus 
in a condition that it has popped up from the video camera 
apparatus ; 

FIG. 5 is a perspective view of the strobo apparatus in 
the same condition that it has popped up from the video camera 
apparatus ; 

FIG. 6 is a plan view of the pop-up mechanism in a housed 
condition; 
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FIG. 7 is a perspective view of the pop-up mechanism in 
the same housed condition; 

FIG. 8 is a plan view of the pop-up mechanism just before 
the pop-up; 

FIG. 9 is a perspective view of the pop-up mechanism in a 
popped up condition; 

FIG. 10 is a side view of the pop-up mechanism in the same 
popped up condition; 

FIG. 11 is a front view of the pop-up mechanism in the 
same popped up condition; 

FIG. 12 is a perspective view of the main parts of the 
pop-up mechanism in a disassembled condition; 

FIG. 13 is a front view of a hooking piece and a wire in 
an engaged condition; 

FIG. 14 is a flow chart of an operation to acquire a still 
picture in a camera mode; 

FIG. 15 is a timing chart in the same camera mode; 

FIG. 16 is a flow chart of the operation to acquire the 
still picture in a memory mode; and 

FIG. 17 is a timing chart in the same memory mode. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of a pop-up mechanism for a flashing apparatus 
and a camera apparatus equipped with this mechanism according to 
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the invention are described^ taking a video camera as an example_j_ 
while referring to drawings. 

FIG. 1 is an outline perspective view of a video camera 
apparatus in a condition that a flashing apparatus (hereinafter 
referred to as a strobo apparatus) is housed in a housing 
position-_^ FIG. 2 is an outline perspective view of the video 
camera apparatus in a condition that the strobo apparatus is 
sprung up to a pop-up position^^ FIG. 3 is a cross sectional view 
of the strobo apparatus in a condition that it is housed in the 
video camera apparatus-r^ FIG. 4 is a cross sectional view of the 
strobo apparatus in a condition that it has popped up from the 
video camera apparatus-^ FIG. 5 is a perspective view of the 
strobo apparatus in the same condition that it has popped up from 
the video camera apparatus-^ FIG. 6 is a plan view of the pop-up 
mechanism in a housed condition-r^ FIG. 7 is a perspective view of 
the pop-up mechanism in the same housed condition,-^ FIG. 8 is a 
plan view of the pop-up mechanism just before the pop-up7-_^ FIG. 9 
is_a perspective view of the pop-up mechanism in a popped up 
condition-r^ FIG. 10 is_a side view of the pop-up mechanism in the 
same popped up conditiony^ FIG. 11 is a front view of the pop-up 
mechanism in the same popped up condition-r-eft^^ FIG. 12 is a 
perspective view of the m ain parts of the pop-up mechanism in a 
disassembled condition. 
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Firstly^ functions of the video camera apparatus are 
described. The front side of a video camera main unit 1 is 
provided with a photographic lens 2. An image of a subject coming 
in from this photographic lens 2 through a group of optical lenses 
is converted to picture signals by a CCD (solid imaging device) , 
and recorded on a magnetic tape with sound signals collected by a 
microphone 3 separately provided on the front side of the video 
camera main unit 1. m addition, a still picture taken during 
shooting is recorded in a stick-shaped recording medium. 

A view finder 4 with a n eyepiece through which an image 
of a subject can be viewed is provided O ^on hh^ rear face side of 
an upper part of the video camera main unit 1 io provided a ^i^w 
finder 1 v^ith an cycpiooc through which an imago of g oubjoot can 
te^-^^iewe4. One side of the video camera main unit 1 is externally 
attached with a liquid crystal display panel 5 wh^eh -that is 
rotatably connected using a hinge and can be freely positioned 
vertically or reversely. Shooting can be performed while watching 
the image of the subject displayed on this liquid crystal display 
panel 5. In addition, a still picture or a reproduced image can 
be displayed on this liquid crystal display panel 5. 

Item 6 io a A _photo button 6 is provided for taking a 
still picture-^ item 7 a _ A_zoom lever_7 , itom 0 and a mode 
selector lever 8 are included to select from Video, Power-e^#Of f , 
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Camera and Memory. A record button is arranged on the front side 
of this mode selector lever 8 but is not illustrated. 

A strobe apparatus 9 is provided Q fl-on_thf> front side of 
an upper part of the video camera apparatus^ io provided, g otrobo 
apparatuo 9. When the amount of light admitted to the subject is 
sufficient at the time of taking a still picture, the strobo 
apparatus 9 is housed in a depression la of the video camera main 
unit 1 (Fig. 2) . when the strobo apparatus 9 is in an unused 
condition, and the amount of light admitted to the subject is 
insufficient, the strobo apparatus 9 is sprung up from the video 
camera main unit 1 to the pop-up position to come into a used 
condition. 

Now, the pop-up mechanism of the strobo apparatus 9 is 
described in detail. 

Item 10 io As best see n in Fig. 3. a base frame 10_of the 
pop-up mechanism, and a plurality of attachments 10a formed by 
partly bending the base frame 10^ are fastened on one side of the 
video camera main unit 1 with screws. A working member 11 is 
installed on the base frame 10 so as to be rotatable around a 
fulcrum 12. More specifically, the working member 11 is provided 
with a hooking piece 13 formed by bending and erecting a part of 
the working member 11 and has a hooking slope 13a standing, for 
example, at an elevation angle, a return piece 14 horizontally 
extending from the working member 11 in a direction perpendicular 
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to the hooking piece 13, and a lever 15 separately extending from 
the working member 11. (See Fig. 6) 

Further a plunger mechanism 16 to be linked with the lever 
15 of the above-mentioned working member 11 is mounted on the base 
frame 10. More specifically, a mounting section 17 of the plunger 
mechanism 16 is fastened on the base frame 10 with screws 17a, and 
a pair of magnets 18 are supported in parallel with the surface of 
the mounting section 17. Bobbins 19 created by externally winding 
coil 20 around both magnets 18 are supported in a condition of 
being inserted into the mounting section 17. U-shaped steel 
pieces 22 of a plunger movable section 21 are inserted from an 
opening side of the bobbins 19, and tip ends of the steel pieces 
22 are magnetically attracted toward an end face of the magnets 
18. A hole 21a provided in the plunger movable section 21 is 
engaged with a projection 15a provided in the lever 15 of the 
above-mentioned working member 11. In addition, the plunger 
mechanism 16 excluding the mounting section 17 is located at a 
punched hole 10a provided in the base frame 10. 

In the plunger mechanism 16 e«efe -thus configured, when the 
coils 20 are not energized, the steel pieces 22 of the plunger 
movable section 21 are attracted by a magnetic attracting force 
generated by the magnets 18 to pull the lever 15 of the working 
member 11. On the other hand, when the coils 20 are energized, a 
magnetic force of the magnets 18 is inactivated by an 
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electromagnetic force generated by the coils 20. Thus^ the lever 
15 of the working member 11 is released from a traction force by 
the plunger movable section 21. 

On the other hand, the above-mentioned base frame 10 is 
provided with a pair of right and left bearing plates 23 
vertically formed by partly bending and erecting the base frame 
10, and shaft holes 23a formed in these bearing plates ^^23 
support a shaft 24. Shaft holes 26a of side plates 26 formed by 
bending at right and left sides of a movable frame 25 also support 
this shaft 24 to keep the movable frame 25 rotatable. In the 
movable frame 25, an arc-shaped guide hole 27^ which is concentric 
with the shaft hole 26a of one of two side plates 26_j_ is engaged 
with guide pins 28 attached to one of two side plates 23 of the 
base frame 10. Thus rotation of the movable frame 25 is limited 
to a range between a horizontal position in parallel with the 
surface of the base frame 10 and a position at an elevation angle 
of, for example, 35", 

The above-mentioned shaft 24 is provided with a coil 
spring 29. One spring end 29a of the coil spring 29 is engaged 
with a spring hooking section 30 formed by partly cutting and 
erecting the movable frame 25, and another spring end 29b is 
engaged with a spring hooking section 31 formed in one of two 
bearing plates 23 of the base frame 10. In other words, the 
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movable frame 25 is urged so as to be held in an elevation angle 

position by a spring force of the coil spring 29. 

Further in the movable frame 25, a wire 32 bent to form a 
V-letter shape has its bending portion supported by a supporting 
pin 33. One end of the wire 32 is supported by two retaining 
pieces 34a and 34b formed by partly bending and erecting the 
movable frame 25, and another end is hooked to a clasp 35. a 
window aperture is opened at a portion of the movable frame 25, to 
which a portion of the wire 32 ag -that crosses between the 
retaining pieces 34a and 34b corresponds. In addition, item 37 is 
a recovery piece formed so as to protrude by extending from one of 
the side plates 26 of the movable frame 25, and this recovery 
piece 37 corresponds to the return piece 14 of the above-mentioned 
working member 11. 

The afore-mentioned strobo apparatus 9 is mounted on the 
above-mentioned movable frame 25. A lower cover 38 forming one of 
plural sheaths of the strobo apparatus 9 is fastened on a rear 
face of the movable frame 25 with not illustrated screws, and a 
through-hole 39 is formed in a part of the lower cover 38 so as to 
communicate with the window opening 36 formed in the movable frame 
25. An upper cover 40 forming another sheath is te-^ae-installed 
to this lower cover 38. 

In a space confined by both the upper and lower covers 38 
and 40, a luminous tube 43 equipped with a reflector 42 is 
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installed so as to be supported by a strobo frame 41. A diffusion 
lens 44 is attached to the front side of this luminous tube 43 so 
as to be supported by both the upper and lower covers 38 and 40. 
In addition, item 45 is a trigger coil to allow the luminous tube 
43 to emit strobo light. 

FIG. 3 shows how the strobo apparatus 9 is housed, which 
is configured according to the above descriptions. In this 
configuration, when the strobo apparatus 9 is manually rotated 
downward from the popped up condition around the shaft 24 as a 
fulcrum for rotation^ as shown in FIG. 4, the hooking piece 13 
rising from the working member 11 penetrates through the through- 
hole 39 of the lower cover 38 and the window opening 36 of the 
movable frame 25. Then, the hooking piece 13 deflects the wire 32 
inward to engage with the wire 32 so that the strobo apparatus 9 
is locked in the housing position. 

In a condition that the strobo apparatus 9 is locked in 
the housing position, the plunger mechanism 16 is in a deenergized 
state. As the steel pieces 22 of the plunger movable section 21 
are attracted by a magnetic force of the magnets 18, the working 
member 11 is withdrawn by the plunger movable section 21, and the 
hooking piece 13 is urged toward a direction to be engaged with 
the wire 32 as shown in FIG. 6. In other words, the housed 
condition of the strobo apparatus 9 is maintained since the 
magnetic attracting force of the plunger movable section 21 is 
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larger than a spring force of the coil spring 29 as -that urges the 
strobo apparatus 9 in a pop-up direction. At this time, in the 
hooking piece 13 engaged with the wire 32, an angle of the hooking 
slope 13a is set at, for example, around 30 so as to be larger 
than an angle of friction between the hooking piece 13 and the 
wire 32^ as shown in FIG. 13. 

Now mechanical movement in which the strobo apparatus 9 is 
sprung up to the pop-up position is described. 

Application of pulse signals to the coil 20 of the plunger 
mechanism 16 causes the magnetic force of the magnets 18 of the 
plunger mechanism 16 to drop to zero to release the steel piece 22 
from magnetic attraction, and the movable frame 25 is sprung up by 
the spring force of the coil spring 29. In other words, the 
hooking piece 13 engaged with the wire 32 by the sprung-up action 
of the movable frame 25 is pushed back by an upward action of the 
wire 32 while sliding on the hooking slope 13a. Thus the hooking 
piece 13 is disengaged from the wire 32, the strobo apparatus 9 is 
unlocked, and simultaneously the strobo apparatus 9 pops up 
together with the movable frame 25. 

N©«-FIG. 8 shows a-movement of the working member 11 just I 
after the time when the hooking piece 13 is disengaged from the 
wire 32 of the movable frame 25 and the strobo apparatus 9 is 
unlocked. In other words, as the working member 11 rotates 
counterclockwise around the fulcrum 12, the steel piece 22 is 
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pulled out from the bobbin 19 together with the plunger movable 
section 21 of the plunger mechanism 16, and the return piece 14 
moves backward. When the movable frame 25 is sprung up to the 
pop-up position, the return piece 14 is pushed out by the recovery 
piece 37 of the movable frame 25. Therefore^ the working member 
11 is rotated to return to the original position. Further, as 
shown in FIG. 6, the plunger movable section 21 moves backward, 
the steel piece 22 is magnetically attracted by the magnets 18, 
and simultaneously the hooking piece 13 returns to a position 
where the hooking piece 13 is locked with the wire 32. 

Movements of the strobo apparatus relating to an operation 
to acquire a still picture in the video camera apparatus is 
described . 

Firstly^ the movements of the strobo apparatus relating to 
an_operation to acquire a still picture in a camera mode of the 
video camera apparatus are described by referring to a flow chart 
shown in FIG. 14. 

In order to acquire a still picture during video shooting, 
first, the photo button 6 is firotly semi-pressed (Step SlOl) . 
When the semi -pressing of the photo button 6 is identified, the 
photometric means examines whether or not the amovint of light 
admitted to a subject is larger than a set value (Step S102) . If 
the photometric means judges that the amount of light admitted to 
the subject is larger than the set value, the still picture is 
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temporarily acquired without pop-up movement of the strobo 
apparatus 9 (Step S103) . Then, by full -pressing the photo button 
6 (Step S104), the still picture is recorded on a magnetic tape 
(Step S105) . 

On the other hand, when the amount of light admitted to 
the subject is judged to be smaller than the set value in the 
above-mentioned step S102, Step S106 is performed to apply a 
plunger pulse signal (for example, 1/60 sec) to the coil 20 of the 
plunger mechanism 16. Then, in the plunger mechanism 16, a 
magnetic force of the magnets 18 drops to zero to release the 
steel piece 22 from attraction. Therefore, the strobo apparatus 9 
is sprung up to proceed to the pop-up by the spring force of the 
coil spring 29. 

After the pop-up movement of the strobo apparatus 9, 
whether or not a strobo spring-up detection switch is turned on is 
judged (Step S107) . When the strobo spring-up detection switch is 
recognized to have been turned on, charging of the strobo 
apparatus 9 is started (Step S108) , and the charging is finished, 
for example, in 0.5 sec (Step S109) . When it is judged that the 
charging has been finished, strobo flashing is controlled by a 
strobo flashing trigger pulse signal in synchronization with the 
completion of charging (Step SllO) , and the above-mentioned 
temporary action of capturing the still picture is performed (Step 
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S103). Then, by full-pressing the photo button 6 (Step S104) , the 
still picture is recorded on a magnetic tape (Step S104) . 

FIG. 15 shows a timing chart when the strobo apparatus 9 
is popped up. A pop-up elevation angle of the strobo apparatus 9 
is, for example, 35 and the detection switch of the strobo on/off 
is turned on at timing when the elevation angle reaches, for 
example, 15 during the pop-up movement of the strobo apparatus 9. 
As the plunger pulse signal takes 1/60 sec, the plunger mechanism 
16 is deenergized again to allow the steel piece 22 to be 
attracted by the magnetic force of the magnets 18 almost at the 
same time when the pop-up movement of the strobo apparatus 9 is 
finished. 

Secondly, the movements of the strobo apparatus relating 
to operation to acquire a still picture in a memory mode of the 
video camera apparatus are described referring to a flow chart 
shown in FIG. 16. 

In order to acquire a still picture in the memory mode, 
***^charging of the strobo apparatus 9 is started in a set memory 
mode (Step S201) . Firstly^ the photo button 6 is semi -pressed 
(Step S202) . When the semi -pressing of the photo button 6 is 
identified, the photometric means examines whether or not the 
amount of light admitted to a subject is larger than a set value 
(Step S203) . If the photometric means judges the amount of light 
admitted to the subject is larger than the set value, the photo 



SON-2366 

Red-Line Version 

button 6 is fully pressed without the pop-up movement of the 
strobo apparatus 9 (Step S204) . When the full -pressing of the 
photo button 6 is recognized, the still picture is acquired (Step 
S205) , and then the still picture is recorded on a memory card 
(Step S206) . 

On the other hand, when the amount of light admitted to 
the subject is judged to be smaller than the set value in the 
above-mentioned step S203, step S207 is performed to apply a 
plunger pulse signal (for example, 1/60 sec) to the coil 20 of the 
plunger mechanism 16. Then, in the plunger mechanism 16, a 
magnetic force of the magnets 18 is inactivated to release the 
steel piece from attraction, and the strobo apparatus 9 is sprung 
up by the spring force of the coil spring 29 to thereby proceed to 
the pop-up action. 

After the pop-up movement of the strobo apparatus 9, 
whether or not a strobo spring-up detection switch (not 
illustrated) is turned on is examined (Step S208) . After the 
strobo spring-up detection switch is turned on, the photo button 6 
is fully pressed (Step S209) . As the charging of the strobo 
apparatus 9 is already finished at this time (Step S210) , strobo 
flashing is controlled by a strobo flashing trigger pulse signal 
(Step S211) , and the above-mentioned action of capturing the still 
picture is performed (Step S205) . Then the still picture is 
recorded on a memory card (Step S206) . 
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FIG. 17 shows a timing chart when the strobo apparatus 9 
is popped up. This timing chart is identical to the above- 
mentioned one for the camera mode movement except that 
charging of the strobo is started by the memory mode setting and 
the photo button 6 is fully pressed after completion of the 
charging of the strobo. 

As mentioned above, the pop-up mechanism of the strobo 
apparatus according to the present invention makes it possible to 
configure the pop -up mechanism in a small space without using a 
conventional motor or a gear train. In addition, as it is 
possible to greatly reduce the number of parts, a compact and 
light-weight apparatus can be manufactured at a low cost. 

Installation of the strobo apparatus equipped with the 
pop-up mechanism on a camera apparatus makes it possible to save 
space for the strobo apparatus in the camera apparatus, increases 
the degree of freedom of the strobo apparatus, and improves design 
performance of the camera apparatus. 

In this embodiment, the plunger mechanism 16 is configured 
so that the magnetic force drops to zero by applying a plunger 
pulse signal to the plunger mechanism 16 in the housed position of 
the strobo apparatus 9. However, it is possible to configure the 
mechanism so that the plunger movable section 21 is pulled out 
when the plunger pulse signal is applied. 
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Although the case in which the strobo apparatus equipped 
with the pop-up mechanism is mounted on a video camera apparatus 
is described above, the present invention is widely applicable to 
the strobo apparatus for apparatus such as a_still camera 
apparatus and a_digital camera apparatus other than the video 
camera apparatus. 

As described above, the pop-up mechanism for the flashing 
apparatus according to the present invention comprises the a 
flashing apparatus supported so that the flashing apparatus is 
movable between the pop-up position and the housing position, tfee 
a_spring means which urges the flashing apparatus to the pop-up 
position, %i^a_working member having the engaging means to hold 
the flashing apparatus in the housing position, and tbe-a_plunger 
""^^^^-^that is linked with the working member and of which a 
magnetic attracting force is inactivated when the plunger is 
energized, wherein the pop-up mechanism can be configured in a 
small space, and the number of parts can be greatly reduced. 
Therefore^ the present invention has the effects that the compact 
and light-weight camera apparatus can be manufactured at a low 
cost . 

Further, as the camera apparatus equipped with the pop-up 
mechanism for the flashing apparatus according to the present 
invention comprises %fee-a_photo button, tfee-a_photometric means 
which detects brightness of a subject by a_semi -pressing operation 
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of the photo button, and tfe€-a_f lashing apparatus which that is 
designed so as to be sprung up to the pop-up position when the 
amount of light admitted to the subject detected by the 
photometric means is equal to or less than a set value. Therefore, 
the present invention has effects such that the space for the 
flashing apparatus of the camera apparatus can be saved, the 
degree of freedom of the flashing apparatus increases, and the 
design performance of the camera apparatus can be improved. 

Having described preferred embodiments of the present 
invention with reference to the accompanying drawings, it is to be 
understood that the present invention is not limited to the above- 
mentioned embodiments and that various changes and modifications 
can be effected therein by one skilled in the art without 
departing from the spirit or scope of the present invention as 
defined in the appended claims. 
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ABSTRACT OF THE DISCLOSURE 



The prcacnt invention provider a A _pop-up mechanism and a 
camera apparatus equipped with this pop-up mechanism which that 
can be configured without using a motor or a gear train and 
manufactured at a low cost by reducing the number of parts and 
realizing compactness and light weight-:- 

are disclosed. More opccif ically, th e invention providco aA 

pop-up mechanism and a camera apparatus equipped with this pop-up 
mechanismr-_comprising a strobo apparatus (9) which that is 
supported so as to be movable between a pop-up position and a 
housing position, a coil spring (29) wfeiei^urges the strobo 
apparatus (9) to the pop-up position, a working member (11) having 
a hooking piece (13) which holds the strobo apparatus (9) at the 
housing position, and a plunger mechanism (16) wtt^eh -that is 
linked to said working member and of which the magnetic attracting 
force is inactivated when the plunger mechanism is energizedT-^ 
wherein, in q condition that the otrobo apparatuo (Q) io houocd, - 
the working member (11) io attra cLc d by q magn e t -j o force gc n ui ul c a 
in the plunger mcchaniom (IC) rooiating g opring force of the o o ij . 
□pring (20), the hooking picoc (13) ia engaged v/ith a wire (32) Lu 
hold the Dtrobo apparatuo (Q) in the houoing pooition, the plunger 
mechaniom (16) is energized to inactivate a magnetic attracting 
force to move the hooking piece (13) backv/ard from bhc v/ire (32) 
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by a apring foroc of the coil spring (20), and the o liu L u 
apparatuo 9 ia aprung up to the pop up pooition. 
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POP-UP MECHANISM 6F*fEASHING APPARATUS AND CAMERA APPARATUS 
EQUIPPED WITH THE FLASHING APPARATUS 



BACKGROUND OF THE INVENTION 



Field of the invention: 

The present invention relates to a camera apparatus 
equipped with a pop-up mechanism for a flashing apparatus such as, 
for example, a strobo and the like, and a flashing apparatus. 
More specifically, the present invention makes it possible to 
reduce the number of parts of and make compact the flashing 
apparatus having the pop-up mechanism, thereby making it lighter 
and manufacturing it at a low cost . 
Description of the Prior Art: 

In the prior art, there is a system in which a strobo 
apparatus mounted on a video camera apparatus automatically pops 
up by a button operation. An example of such type of a pop-up 
mechanism comprises an urging spring which allows the strobo 
apparatus to spring up to a pop-up position and an engaging lever 
which is movable by a motor, wherein the strobo apparatus is 
housed in a housing position resisting a spring force of the 
urging spring by engaging the strobo apparatus with this engaging 
lever. When the engaging lever is disengaged, the strobo 
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apparatus is sprung up to the pop-up position by the spring force 
of the urging spring. 

However, since the above-mentioned pop-up mechanism uses a 
system to move the engaging lever to engagement and disengagement 
positions utilizing a driving power of a motor, it is necessary to 
install a few stages of a gear train to transmit the driving power 
of the motor to the engaging lever. Thus, a large space for 
housing the gears is required, leading to difficulty in designing 
a compact video camera apparatus. In addition, a large number of 
parts for the pop-up mechanism causes a cost increase. 

SUMMARY OF THE INVENTION 

The object of the present invention is to solve the above-, 
mentioned problems and to obtain a pop-up mechanism for a flashing 
apparatus and a camera apparatus equipped with the pop-up 
mechanism wherein the pop-up mechanism without a motor or a gear 
train can be realized, the number of parts can be reduced, a 
compact and light weight camera apparatus can be designed, and 
such apparatus can be manufactured at a low cost. 

In order to achieve the above-mentioned object, the pop-up 
mechanism for the flashing apparatus according to the present 
invention comprises the flashing apparatus supported so as to be 
movable between a pop-up position and a housing position, a spring 
means which urges the flashing apparatus to the pop-up position, a 
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working member having an engaging means to hold the flashing 
apparatus in the housing position, and a plunger that is linked 
with the working member and of which a magnetic attracting force 
is inactivated when the plunger is energized. 

According to the above-mentioned pop-up mechanism, the 
working member is attracted by the magnetic attracting force 
generated in the plunger resisting the spring force of the spring 
means so that the flashing apparatus is held in the housing 
position by the engaging means. By energizing the plunger to 
inactivate the magnetic attracting force, the spring force of the 
spring means moves the engaging means backward to allow the 
flashing apparatus to be sprung up to the pop-up position. 

In addition, the camera apparatus equipped with the pop-up 
mechanism for the flashing apparatus according to the invention 
comprises a photo button, a photometric means which detects 
brightness of a subject by a semi -pressing operation of the photo 
button, and a flashing apparatus that is designed to be sprung up 
to the pop-up position when the amount of light admitted to the 
subject detected by the photometric means is equal to or less than 
a set value. 

In the above-mentioned camera apparatus, the brightness of 
the subject is detected by. the photometric means interlocking with 
the semi -pressing operation of the photo button. For example, 
when the amount of light admitted to the subject is equal to or 
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more than the set value, the flashing apparatus does not pop up, 
and is kept in a housed condition so that a photograph is taken 
normally. On the other hand, when the amount of light admitted to 
the brightness of the subject is less than the set value, the 
flashing apparatus is sprung up to the pop -up position so that a 
photograph is taken using flashing light. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an outline perspective view of a video camera 
apparatus in a condition that a strobo apparatus is housed; 

FIG. 2 is an outline perspective view of the video camera 
apparatus in a condition that the strobo apparatus is located in a 
pop-up position; 

FIG. 3 is a cross sectional view of the strobo apparatus 
housed in the video camera apparatus; 

FIG. 4 is a cross sectional view of the strobo apparatus 
in a condition that it has popped up from the video camera 
apparatus ; 

FIG. 5 is a perspective view of the strobo apparatus in 
the same condition that it has popped up from the video camera 
apparatus ; 

FIG. 6 is a plan view of the pop-up mechanism in a housed 
condition; 
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FIG. 7 is a perspective view of the pop-up mechanism in 
the same housed condition; 

FIG. 8 is a plan view of the pop-up mechanism just before 
the pop-up; 

FIG. 9 is a perspective view of the pop- up mechanism in a 
popped up condition; 

FIG. 10 is a side view of the pop-up mechanism in the same 
popped up condition; 

FIG. 11 is a front view of the pop-up mechanism in the 
same popped up condition; 

FIG. 12 is a perspective view of the main parts of the 
pop-up mechanism in a disassembled condition; 

FIG. 13 is a front view of a hooking piece and a wire in 
an engaged condition; 

FIG. 14 is a flow chart of an operation to acquire a still 
picture in a camera mode; 

FIG. 15 is a timing chart in the same camera mode; 

FIG. 16 is a flow chart of the operation to acquire the 
still picture in a memory mode; and 

FIG. 17 is a timing chart in the same memory mode. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of a pop-up mechanism for a flashing apparatus 
and a camera apparatus equipped with this mechanism according to 
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the invention are described, taking a video camera as an example, 
while referring to drawings, 

FIG. 1 is an outline perspective view of a video camera 
apparatus in a condition that a flashing apparatus (hereinafter 
referred to as a strobo apparatus) is housed in a housing 
position. FIG. 2 is an outline perspective view of the video 
camera apparatus in a condition that the strobo apparatus is 
sprung up to a pop-up position. FIG. 3 is a cross sectional view 
of the strobo apparatus in a condition that it is housed in the 
video camera apparatus. FIG. 4 is a cross sectional view of the 
strobo apparatus in a condition that it has popped up from the 
video camera apparatus. FIG. 5 is a perspective view of the 
strobo apparatus in the same condition that it has popped up from 
the video camera apparatus. FIG. 6 is a plan view of the pop-up 
mechanism in a housed condition. FIG. 7 is a perspective view of 
the pop-up mechanism in the same housed condition. FIG. 8 is a 
plan view of the pop-up mechanism just before the pop-up. FIG. 9 
is a perspective view of the pop-up mechanism in a popped up 
condition. FIG. 10 is a side view of the pop-up mechanism in the 
same popped up condition. FIG. 11 is a front view of the pop-up 
mechanism in the same popped up condition. FIG. 12 is a 
perspective view of the main parts of the pop-up mechanism in a 
disassembled condition. 
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Firstly, functions of the video camera apparatus are 
described. The front side of a video camera main unit 1 is 
provided with a photographic lens 2. An image of a subject coming 
in from this photographic lens 2 through a group of optical lenses 
is converted to picture signals by a CCD (solid imaging device) , 
and recorded on a magnetic tape with sound signals collected by a 
microphone 3 separately provided on the front side of the video 
camera main unit 1. In addition, a still picture taken during 
shooting is recorded in a stick-shaped recording medium. 

A view finder 4 with an eyepiece through which an image 
of a subject can be viewed is provided on the rear face side of an 
upper part of the video camera main unit 1. One side of the video 
camera main unit 1 is externally attached with a liquid crystal 
display panel 5 that is rotatably connected using a hinge and can 
be freely positioned vertically or reversely. Shooting can be 
performed while watching the image of the subject displayed on 
this liquid crystal display panel 5. In addition, a still picture 
or a reproduced image can be displayed on this liquid crystal 
display panel 5. 

A photo button 6 is provided for taking a still picture. 
A zoom lever 7 and a mode selector lever 8 are included to select 
from Video, PowerOff , Camera and Memory. A record button is 
arranged on the front side of this mode selector lever 8 but is 
not illustrated. 
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A strobo apparatus 9 is provided on the front side of an 
upper part of the video camera apparatus. When the amount of 
light admitted to the subject is sufficient at the time of taking 
a still picture, the strobo apparatus 9 is housed in a depression 
la of the video camera main unit 1 (Fig. 2) . When the strobo 
apparatus 9 is in an unused condition, and the amount of light 
admitted to the subject is insufficient, the strobo apparatus 9 is 
sprung up from the video camera main unit 1 to the pop-up position 
to come into a used condition. 

Now, the pop-up mechanism of the strobo apparatus 9 is 
described in detail. 

As best seen in Fig. 3, a base frame 10 of the pop-up 
mechanism, and a plurality of attachments 10a formed by partly 
bending the base frame 10, are fastened on one side of the video 
camera main unit 1 with screws. A working member 11 is installed 
on the base frame 10 so as to be rotatable around a fulcrum 12. 
More specifically, the working member 11 is provided with a 
hooking piece 13 formed by bending and erecting a part of the 
working member 11 and has a hooking slope 13a standing, for 
example, at an elevation angle, a return piece 14 horizontally 
extending from the working member 11 in a direction perpendicular 
to the hooking piece 13, and a lever 15 separately extending from 
the working member 11. (See Fig. 6) 
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Further a pl\anger mechanism 16 to be linked with the lever 
15 of the above-mentioned working member 11 is mounted on the base 
frame 10. More specifically, a mounting section 17 of the plunger 
mechanism 15 is fastened on the base frame 10 with screws 17a, and 
a pair of magnets 18 are supported in parallel with the surface of 
the mounting section 17. Bobbins 19 created by externally winding 
coil 20 around both magnets 18 are supported in a condition of 
being inserted into the mounting section 17. U-shaped steel 
pieces 22 of a plunger movable section 21 are inserted from an 
opening side of the bobbins 19, and tip ends of the steel pieces 
22 are magnetically attracted toward an end face of the magnets 
18. A hole 21a provided in the plunger movable section 21 is 
engaged with a projection 15a provided in the lever 15 of the 
above-mentioned working member 11. In addition, the plunger 
mechanism 16 excluding the mounting section 17 is located at a 
punched hole 10a provided in the base frame 10. 

In the plunger mechanism 16 thus configured, when the 
coils 20 are not energized, the steel pieces 22 of the plunger 
movable section 21 are attracted by a magnetic attracting force 
generated by the magnets 18 to pull the lever 15 of the working 
member 11. On the other hand, when the coils 20 are energized, a 
magnetic force of the magnets 18 is inactivated by an 
electromagnetic force generated by the coils 20. Thus, the lever 
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15 of the working member 11 is released from a traction force by 
the plunger movable section 21. 

On the other hand, the above-mentioned base frame 10 is 
provided with a pair of right and left bearing plates 23 
vertically formed by partly bending and erecting the base frame 
10, and shaft holes 23a formed in these bearing plates 23 support 
a shaft 24. Shaft holes 26a of side plates 26 formed by bending 
at right and left sides of a movable frame 25 also support this 
shaft 24 to keep the movable frame 25 rotatable. In the movable 
frame 25, an arc-shaped guide hole 27, which is concentric with 
the shaft hole 26a of one of two side plates 26, is engaged with 
guide pins 28 attached to one of two side plates 23 of the base 
frame 10. Thus rotation of the movable frame 25 is limited to a 
range between a horizontal position in parallel with the surface 
of the base frame 10 and a position at an elevation angle of, for 
example, 35°. 

The above-mentioned shaft 24 is provided with a coil 
spring 29. One spring end 29a of the coil spring 29 is engaged 
with a spring hooking section 30 formed by partly cutting and 
erecting the movable frame 25, and another spring end 29b is 
engaged with a spring hooking section 31 formed in one of two 
bearing plates 23 of the base frame 10. In other words, the 
movable frame 25 is urged so as to be held in an elevation angle 
position by a spring force of the coil spring 29. 
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Further in the movable frame 25, a wire 32 bent to form a 
V-letter shape has its bending portion supported by a supporting 
pin 33. One end of the wire 32 is supported by two retaining 
pieces 34a and 34b formed by partly bending and erecting the 
movable frame 25, and another end is hooked to a clasp 35. A 
window aperture is opened at a portion of the movable frame 25, to 
which a portion of the wire 32 that crosses between the retaining 
pieces 34a and 34b corresponds. In addition, item 37 is a 
recovery piece formed so as to protrude by extending from one of 
the side plates 26 of the movable frame 25, and this recovery 
piece 37 corresponds to the return piece 14 of the above-mentioned 
working member 11. 

The afore -mentioned strobo apparatus 9 is mounted on the 
above-mentioned movable frame 25. A lower cover 38 forming one of 
plural sheaths of the strobo apparatus 9 is fastened on a rear 
face of the movable frame 25 with not illustrated screws, and a 
through-hole 39 is formed in a part of the lower cover 38 so as to 
communicate with the window opening 36 formed in the movable frame 
25. An upper cover 40 forming another sheath is installed to this 
lower cover 38. 

In a space confined by both the upper and lower covers 38 
and 40, a luminous tube 43 equipped with a reflector 42 is 
installed so as to be supported by a strobo frame 41. A diffusion 
lens 44 is attached to the front side of this luminous tube 43 so 



SON-2366 
Clean Version 

as to be supported by both the upper and lower covers 38 and 40. 
In addition, item 45 is a trigger coil to allow the luminous tube 
43 to emit strobo light. 

FIG. 3 shows how the strobo apparatus 9 is housed, which 
is configured according to the above descriptions. In this 
configuration, when the strobo apparatus 9 is manually rotated 
downward from the popped up condition around the shaft 24 as a 
fulcrum for rotation, as shown in FIG. 4, the hooking piece 13 
rising from the working member 11 penetrates through the through- 
hole 39 of the lower cover 38 and the window opening 36 of the 
movable frame 25. Then, the hooking piece 13 deflects the wire 32 
inward to engage with the wire 32 so that the strobo apparatus 9 
is locked in the housing position. 

In a condition that the strobo apparatus 9 is locked in 
the housing position, the plunger mechanism 16 is in a deenergized 
state. As the steel pieces 22 of the plunger movable section 21 
are attracted by a magnetic force of the magnets 18, the working 
member 11 is withdrawn by the plunger movable section 21, and the 
hooking piece 13 is urged toward a direction to be engaged with 
the wire 32 as shown in FIG. 6. In other words, the housed 
condition of the strobo apparatus 9 is maintained since the 
magnetic attracting force of the plunger movable section 21 is 
larger than a spring force of the coil spring 29 that urges the 
strobo apparatus 9 in a pop-up direction. At this time, in the 
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hooking piece 13 engaged with the wire 32, an angle of the hooking 
slope 13a is set at, for example, around 30 so as to be larger 
than an angle of friction between the hooking piece 13 and the 
wire 32, as shown in FIG. 13. 

Now mechanical movement in which the strobo apparatus 9 is 
sprung up to the pop-up position is described. 

Application of pulse signals to the coil 20 of the plunger 
mechanism 16 causes the magnetic force of the magnets 18 of the 
plunger mechanism 16 to drop to zero to release the steel piece 22 
from magnetic attraction, and the movable frame 25 is sprung up by 
the spring force of the coil spring 29. In other words, the 
hooking piece 13 engaged with the wire 32 by the sprung-up action 
of the movable frame 25 is pushed back by an upward action of the 
wire 32 while sliding on the hooking slope 13a. Thus the hooking 
piece 13 is disengaged from the wire 32, the strobo apparatus 9 is 
unlocked, and simultaneously the strobo apparatus 9 pops up 
together with the movable frame 25. 

FIG. 8 shows movement of the working member 11 just after 
the time when the hooking piece 13 is disengaged from the wire 32 
of the movable frame 25 and the strobo apparatus 9 is unlocked. 
In other words, as the working member 11 rotates counterclockwise 
around the fulcrum 12, the steel piece 22 is pulled out from the 
bobbin 19 together with the plunger movable section 21 of the 
plunger mechanism 16, and the return piece 14 moves backward. 
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When the movable frame 25 is sprung up to the pop-up position, the 
return piece 14 is pushed out by the recovery piece 37 of the 
movable frame 25. Therefore, the working member 11 is rotated to 
return to the original position. Further, as shown in FIG. 6, the 
plunger movable section 21 moves backward, the steel piece 22 is 
magnetically attracted by the magnets 18, and simultaneously the 
hooking piece 13 returns to a position where the hooking piece 13 
is locked with the wire 32 . 

Movements of the strobo apparatus relating to an operation 
to acquire a still picture in the video camera apparatus is 
described. 

Firstly, the movements of the strobo apparatus relating to 
an operation to acquire a still picture in a camera mode of the 
video camera apparatus are described by referring to a flow chart 
shown in FIG. 14. 

In order to acquire a still picture during video shooting, 
first, the photo button 6 is semi -pressed (Step SlOl) . When the 
semi -pressing of the photo button 6 is identified, the photometric 
means examines whether or not the amount of light admitted to a 
subject is larger than a set value (Step S102) . If the 
photometric means judges that the amount of light admitted to the 
subject is larger than the set value, the still picture is 
temporarily acquired without pop-up movement of the strobo 
apparatus 9 (Step S103) . Then, by full-pressing the photo button 
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6 (Step S104) , the still picture is recorded on a magnetic tape 
(Step S105) . 

On the other hand, when the amount of light admitted to 
the subject is judged to be smaller than the set value in the 
above-mentioned step S102, Step S106 is performed to apply a 
plunger pulse signal (for example, 1/60 sec) to the coil 20 of the 
plunger mechanism 16. Then, in the plunger mechanism 16, a 
magnetic force of the magnets 18 drops to zero to release the 
steel piece 22 from attraction. Therefore, the strobo apparatus 9 
is sprung up to proceed to the pop-up by the spring force of the 
coil spring 29. 

After the pop-up movement of the strobo apparatus 9, 
whether or not a strobo spring-up detection switch is turned on is 
judged (Step S107) . When the strobo spring-up detection switch is 
recognized to have been turned on, charging of the strobo 
apparatus 9 is started (Step S108) , and the charging is finished, 
for example, in 0.5 sec (Step S109) . When it is judged that the 
charging has been finished, strobo flashing is controlled by a 
strobo flashing trigger pulse signal in synchronization with the 
completion of charging (Step SllO) , and the above-mentioned 
temporary action of capturing the still picture is performed (Step 
S103) . Then, by full-pressing the photo button 6 (Step S104) , the 
still picture is recorded on a magnetic tape (Step S104) . 
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FIG. 15 shows a timing chart when the strobo apparatus 9 
is popped up. A pop-up elevation angle of the strobo apparatus 9 
is, for example, 35 and the detection switch of the strobo on/off 
is turned on at timing when the elevation angle reaches, for 
example, 15 during the pop-up movement of the strobo apparatus 9. 
As the plunger pulse signal takes 1/60 sec, the plunger mechanism 
16 is deenergized again to allow the steel piece 22 to be 
attracted by the magnetic force of the magnets 18 almost at the 
same time when the pop-up movement of the strobo apparatus 9 is 
finished. 

Secondly, the movements of the strobo apparatus relating 
to operation to acquire a still picture in a memory mode of the 
video camera apparatus are described referring to a flow chart 
shown in FIG. 16. 

In order to acquire a still picture in the memory mode, 
charging of the strobo apparatus 9 is started in a set memory mode 
(Step S201) . Firstly, the photo button 6 is semi-pressed (Step 
S202) . When the semi -pressing of the photo button 6 is 
identified, the photometric means examines whether or not the 
amount of light admitted to a subject is larger than a set value 
(Step S203) . If the photometric means judges the amount of light 
admitted to the subject is larger than the set value, the photo 
button 6 is fully pressed without the pop-up movement of the 
strobo apparatus 9 (Step S204) . When the full-pressing of the 
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photo button 6 is recognized, the still picture is acquired (Step 
S205) , and then the still picture is recorded on a memory card 
(Step S206) . 

On the other hand, when the amount of light admitted to 
the subject is judged to be smaller than the set value in the 
above-mentioned step S203, step S207 is performed to apply a 
plunger pulse signal (for example, 1/60 sec) to the coil 20 of the 
plunger mechanism 16. Then, in the plunger mechanism 16, a 
magnetic force of the magnets 18 is inactivated to release the 
steel piece from attraction, and the strobo apparatus 9 is sprung 
up by the spring force of the coil spring 29 to thereby proceed to 
the pop-up action. 

After the pop-up movement of the strobo apparatus 9, 
whether or not a strobo spring-up detection switch (not 
illustrated) is turned on is examined (Step S208) . After the 
strobo spring-up detection switch is turned on, the photo button 6 
is fully pressed (Step S209) . As the charging of the strobo 

apparatus 9 is already finished at this time (Step S210) , strobo 

flashing is controlled by a strobo flashing trigger pulse signal 
(Step S211) , and the above-mentioned action of capturing the still 

picture is performed (Step S205) . Then the still picture is 

recorded on a memory card (Step S206) . 

FIG. 17 shows a timing chart when the strobo apparatus 9 

is popped up. This timing chart is identical to the above- 
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mentioned one for the camera mode movement except that charging of 
the strobo is started by the memory mode setting and the photo 
button 6 is fully pressed after completion of the charging of the 
strobo. 

As mentioned above, the pop-up mechanism of the strobo 
apparatus according to the present invention makes it possible to 
configure the pop-up mechanism in a small space without using a 
conventional motor or a gear train. In addition, as it is 
possible to greatly reduce the number of parts, a compact and 
light-weight apparatus can be manufactured at a low cost. 

Installation of the strobo apparatus equipped with the 
pop-up mechanism on a camera apparatus makes it possible to save 
space for the strobo apparatus in the camera apparatus, increases 
the degree of freedom of the strobo apparatus, and improves design 
performance of the camera apparatus . 

In this embodiment, the plunger mechanism 16 is configured 
so that the magnetic force drops to zero by applying a plunger 
pulse signal to the plunger mechanism 16 in the housed position of 
the strobo apparatus 9. However, it is possible to configure the 
mechanism so that the plunger movable section 21 is pulled out 
when the plunger pulse signal is applied. 

Although the case in which the strobo apparatus equipped 
with the pop-up mechanism is mounted on a video camera apparatus 
is described above, the present invention is widely applicable to 
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the strobo apparatus for apparatus such as a still camera 
apparatus and a digital camera apparatus other than the video 
camera apparatus. 

As described above, the pop-up mechanism for the flashing 
apparatus according to the present invention comprises a flashing 
apparatus supported so that the flashing apparatus is movable 
between the pop-up position and the housing position, a spring 
means which urges the flashing apparatus to the pop-up position, a 
working member having the engaging means to hold the flashing 
apparatus in the housing position, and a plunger that is linked 
with the working member and of which a magnetic attracting force 
is inactivated when the plunger is energized, wherein the pop-up 
mechanism can be configured in a small space, and the number of 
parts can be greatly reduced. Therefore, the present invention 
has the effects that the compact and light-weight camera apparatus 
can be manufactured at a low cost. 

Further, as the camera apparatus equipped with the pop-up 
mechanism for the flashing apparatus according to the present 
invention comprises a photo button, a photometric means which 
detects brightness of a subject by a semi -pressing operation of 
the photo button, and a flashing apparatus that is designed so as 
to be sprung up to the pop-up position when the amount of light 
admitted to the subject detected by the photometric means is equal 
to or less than a set value. Therefore, the present invention has 



SON-2366 
Clean Version 

effects such that the space for the flashing apparatus of the 
camera apparatus can be saved, the degree of freedom of the 
flashing apparatus increases, and the design performance of the 
camera apparatus can be improved. 

Having described preferred embodiments of the present 
invention with reference to the accompanying drawings, it is to be 
understood that the present invention is not limited to the above- 
mentioned embodiments and that various changes and modifications 
can be effected therein by one skilled in the art without 
departing from the spirit or scope of the present invention as 
defined in the appended claims. 
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ABSTRACT OF THE DISCLOSURE 



A pop-up mechanism and a camera apparatus equipped with 
this pop-up mechanism that can be configured without using a motor 
or a gear train and manufactured at a low cost by reducing the 
number of parts and realizing compactness and light weightare 
disclosed. A pop-up mechanism and a camera apparatus equipped with 
this pop-up mechanism comprising a strobo apparatus (9) that is 
supported so as to be movable between a pop-up position and a 
housing position, a coil spring (29) urges the strobo apparatus 
(9) to the pop-up position, a working member (11) having a hooking 
piece (13) which holds the strobo apparatus (9) at the housing 
position, and a plunger mechanism (16) that is linked to said 
working member and of which the magnetic attracting force is 
inactivated when the plunger mechanism is energized. 



